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CLAIMS 

[Claim(s)] 

[Claim l] engine inhalation with an air-fuel ratio detection means to detect the 
air-fuel ratio of gaseous mixture, and an air-fuel ratio study means to learn the 
air-fuel ratio study correction value for obtaining a target air-fuel ratio based on the 
air-fuel ratio detected with this air-fuel ratio detection means according to a 
operating range While it is constituted including an Air Fuel Ratio Control means to 
amend the amount of fuel supply to an engine based on the air-fuel ratio study 
correction value according to operating range learned with this air-fuel ratio study 
means and carrying out adsorption uptake of the evaporation fuel in a fuel tank In 
the fuel supply system of the internal combustion engine having the canister which 
is desorbed from this evaporation fuel that carried out adsorption uptake, and is 
supplied to an internal combustion engine f s inhalation-of-air path A self-test means 
to perform the self-test of a fuel supply system based on the air-fuel ratio study 
value learned with said air-fuel ratio study means, A canister temperature detection 
means to detect the temperature in said canister, and a desorption condition 
judging means to judge the desorption condition of the evaporation fuel in said 
canister based on the temperature detected with said canister temperature 
detection means at least, Built-in-test equipment in the fuel supply system of the 
internal combustion engine characterized by consisting of said desorption condition 
judging means including a self-test prohibition means to forbid the self-test in said 
self- test means a condition [ the desorption condition being judged ], at least. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which diagnoses 
the abnormalities of a fuel-supply system using the result of said air-fuel ratio study 
in detail in a fuel supply system with an air-fuel ratio study amendment function 
about the built-in-test equipment in an internal combustion engine's fuel supply 
system. 
[0002] 

[Description of the Prior Art] Conventionally, as built-in-test equipment in an 
internal combustion engine's fuel supply system, there are some which are 
indicated by JP,4-318244,A etc., for example. Detect the air-fuel ratio of gaseous 
mixture and the air-fuel ratio and target air-fuel ratio which were this detected are 
compared, the oxygen density under exhaust air by which this thing is detected 
with an oxygen sensor - minding — engine inhalation ■■ While setting up the 
air-fuel ratio feedback correction factor for bringing close to a target air-fuel ratio In 



a fuel supply system with the air-fuel ratio learning function which learns the 
amount of demand amendments by this air-fuel ratio feedback correction factor 
according to the study field which makes an engine load and a revolution a 
parameter, the self-test of a fuel supply system is performed based on said study 
value. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, when the evaporation fuel 
desorbed from the canister is supplied to an engine, this evaporation fuel serves as 
excessive fuel supply, and an air-fuel ratio is made made rich in the engine having 
the evaporative gas suppression equipment of a configuration of supplying the 
evaporation fuel desorbed from said canister (purge) to an engine's inhalation-of-air 
system, once adsorbing the evaporation fuel in a fuel tank at a canister (charge). 
And air-fuel ratio study was made in the direction which cancels rich-ization of the 
air-fuel ratio accompanying desorption of the evaporation fuel from this canister, 
and if a self-test was made using said learned field, since ** was not able to 
distinguish turbulence of the air-fuel ratio by components failure of a fuel-supply 
system, and turbulence of the air-fuel ratio accompanying supply of the evaporation 
fuel from said canister, either, it may have caused the incorrect diagnosis. 
[0004] Here, if the self-test based on the air-fuel ratio study value learned in the 
state of open [ of the purge control valve infixed in the purge path from the 
canister ] is forbidden, what is incorrect-diagnosed based on the study value in the 
condition of having made it rich, by supply (canister purge) of an evaporation fuel 
will be avoided. However, with this configuration, also when supply of an 
evaporation fuel is not performed actually, a self-test will be performed, the keepout 
area of a self-test became large too much, and there was a problem that the 
opportunity of a self-test will be lost depending on setting out of the study field used 
for a self-test. 

[0005] This invention is made in view of the above-mentioned trouble, and it aims at 
offering the built-in-test equipment which can avoid the incorrect diagnosis in 
accordance with a canister purge, securing the opportunity of a self-test in the 
self-test of the fuel-supply system using the air-fuel ratio study result according to 
operating range. 
[0006] 

[Means for Solving the Problem] Therefore, the built-in-test equipment in the fuel 
supply system of the internal combustion engine concerning this invention is 
constituted as shown in drawing 1 . drawing 1 - setting - an air- fuel ratio detection 
means - engine inhalation — detecting the air-fuel ratio of gaseous mixture, an 
air-fuel ratio study means learns the air-fuel ratio study correction value for 
obtaining a target air-fuel ratio based on the air-fuel ratio detected with an air-fuel 
ratio detection means according to a operating range. 

[0007] And the Air Fuel Ratio Control means amends the amount of fuel supply to 
an engine based on the air-fuel ratio study correction value according to operating 
range learned with said air-fuel ratio study means. On the other hand, a canister is 



a means to be desorbed from this evaporation fuel that carried out adsorption 
uptake, and to supply an internal combustion engine's inhalation-of-air path while 
carrying out adsorption uptake of the evaporation fuel in a fuel tank. Here, a 
self-test means performs the self-test of a fuel supply system based on the air-fuel 
ratio study value learned with said air-fuel ratio study means. 

[0008] Moreover, a desorption condition judging means judges the desorption 
condition of the evaporation fuel in said canister based on the temperature in the 
canister detected with a canister temperature detection means at least. And a 
self-test prohibition means forbids the self-test in said self-test means a condition 
[ the desorption condition being judged with said desorption condition judging 
means at least ]. 
[0009] 

[Function] According to this configuration, although a self-test is made using the 
result of the air-fuel ratio study according to operating range, the temperature in a 
canister is detected and the desorption condition (purge condition) in a canister is 
judged based on the temperature in this canister. And the self-test using said 
air-fuel ratio study result is forbidden at least by making to judge the desorption 
condition based on the temperature in a canister into conditions. 
[00 10] That is, it avoids that the self- test which used the air-fuel ratio for the study 
result in the condition of making it making it rich, and mistook it is made by 
supplying to an engine the evaporation fuel which judged whether desorption would 
be actually performed according to the temperature condition in a canister, and was 
desorbed from it. 
[0011] 

[Example] The example of this invention is explained below. In drawing 2 which 
shows one example, air is inhaled by the internal combustion engine 1 through the 
throttle chamber 2 and an inlet manifold 3. In said throttle chamber 2, the throttle 
valve 4 interlocked with the accelerator pedal which is not illustrated is formed, and 
an engine's 1 inhalation air flow Q is controlled to it. Injection supply of the fuel 
which the electromagnetic fuel injection valve 5 is formed for every cylinder in the 
inlet manifold 3, is fed from the fuel pump which is not illustrated, and is controlled 
by the pressure regulator by the predetermined pressure is carried out into an inlet 
manifold 3. Control of the fuel oil consumption by said fuel injection valve 5 is 
performed by the control unit 6 with a built-in microcomputer. 

[0012] Moreover, the ignition plug 7 is formed, respectively, thereby, jump spark 
ignition is carried out to each cylinder of an internal combustion engine 1, and it is 
made for sequential impression of the high tension generated with an ignition coil 8 
to be carried out through a distributor 9 at these, and to carry out firing combustion 
of the gaseous mixture. Here, the generating stage of high tension is controlled 
through the power transistor 10 with which the ignition coil 8 was attached. 
[0013] From the crank angle sensor 12 which the throttle sensor 11 which detects 
the opening TVO by the potentiometer is attached to said throttle valve 4, and was 
built in said distributor 9, a detecting signal is outputted for whenever 



[ predetermined crank angle / every ]. moreover, the coolant temperature sensor 13 
which detects the circulating water temperature Tw representing engine 
temperature prepares in an engine's 1 cooling water jacket - having -- **** - 
moreover - an exhaust manifold 14 - inhalation of an engine 1 - the oxygen sensor 
15 as an air-fuel ratio detection means to detect the air-fuel ratio of gaseous mixture 
and the oxygen density under exhaust air which has a close relation is formed. 
[0014] Furthermore, said engine 1 is equipped with the evaporative gas processor 
21 of a fuel tank 20. Said evaporative gas processor 21 carries out adsorption uptake 
of the evaporative gas of the fuel generated in the fuel tank 20 to the adsorbents 23, 
such as activated carbon with which it filled up in the canister 22, and supplies the 
fuel adsorbed by this adsorbent 23 to the inhalation-of-air path of the throttle-valve 
4 downstream through the purge path 24. 

[0015] The diaphram valve 28 equipped with the pressure room where the 
evaporative gas in a fuel tank 20 is introduced through the evaporative gas path 26 
where the check valve 25 opened when the positive pressure in a fuel tank 20 
becomes more than predetermined was infixed, and throttle negative pressure or an 
atmospheric pressure is introduced into said purge path 24 through the standard 
pressure installation way 27 is infixed in said canister 22. 

[0016] When throttle negative pressure was given to the pressure room, the 
clausilium energization force of spring 28a is resisted and an aperture and a 
pressure room become an atmospheric pressure about the purge path 24, said 
diaphram valve 28 is closed according to the clausilium energization force of said 
spring 28a, and closes the purge path 24. Here, in order to give throttle negative 
pressure selectively to the pressure room of said diaphram valve 28, the purge 
control solenoid 29 of the normally open mold in which energization control is 
carried out by the control unit 6 is infixed in said standard pressure installation 
way 27. 

[0017] Said purge control solenoid 29 has the composition of making the negative 
pressure installation way 30 which introduces throttle negative pressure, and said 
standard pressure installation way 27 opening for free passage, and making the 
atmospheric pressure installation way 31 which introduces atmospheric pressure 
from the throttle -valve 4 upstream, and said standard pressure installation way 27 
opening for free passage in an ON state, in the OFF state. Therefore, throttle 
negative pressure and an atmospheric pressure can be made to switch and 
introduce into the pressure room of a diaphram valve 28 by turning on and off of 
this purge control solenoid 29, and it has come to be able to carry out the electronics 
control of the closing motion of the purge path 24 by the control unit 6 thereby. 
[0018] A control unit 6 turns on and off said purge control solenoid 29 according to 
the service condition of a circulating water temperature Tw, the vehicle speed, etc., 
and controls a canister purge. Moreover, at this example, it is the temperature in 
said canister 22 (temperature of an adsorbent 23) further. The temperature sensor 
32 in a canister as a canister temperature detection means to detect Tc, and the 
canister ambient-temperature sensor 33 which detects the ambient temperature Ta 



of a canister 22 in order to judge change by adsorption and desorption of the 
temperature Tc in said canister are formed. 

[0019] The CPU of the microcomputer built in the control unit 6 performs data 
processing according to the program on ROM shown in the flow chart of drawing 3 - 
drawing 5 , respectively, and while it sets up fuel oil consumption Ti and controls 
the fuel supply to an engine 1, performing air-fuel ratio feedback amendment 
control and air-fuel ratio study amendment control for every operating range, in 
here, it performs the self-test of the fuel-supply system which consists of said fuel 
injection valve 6, a fuel pump, a pressure regulator, etc. using the result of said 
air-fuel ratio study. 

[0020] In addition, in this example, as shown in the flow chart of said drawing 3 - 
drawing 5 , the control unit 12 is equipped with the function as an air-fuel ratio 
study means, the Air Fuel Ratio Control means, a self-test means, a desorption 
condition judging means, and a self-test prohibition means by software. The 
program shown in the flow chart of drawing 3 is a program which sets up the 
air-fuel ratio feedback correction factor LMD by which multiplication is carried out 
to the basic fuel oil consumption (the amount of basic fuel supply) Tp by proportion 
and integral control. 

[0021] First, the step 1 (referred to as SI all over drawing.) The voltage signal 
outputted corresponding to the oxygen density under exhaust air at it being the 
same as that of the following is read from an oxygen sensor 15. And the following 
step 2 compares the voltage signal from the oxygen sensor 15 read at step 1, and the 
slice level of the theoretical air fuel ratio which is a target air-fuel ratio (for example, 
500mV). 

[0022] When the voltage signal from an oxygen sensor 15 is distinguished as it is 
larger than slice level and an air-fuel ratio is more rich than theoretical air fuel 
ratio, it progresses to step 3 and distinguishes whether this rich distinction is the 
first time. When rich distinction is the first time, the air-fuel ratio feedback 
correction factor LMD which progresses to step 4 and is set up by last time is set to 
Maximum a. 

[0023] At the following step 5, only the predetermined proportionality constant P is 
subtracted from the correction factor LMD to last time, and reduction control of a 
correction factor LMD is aimed at. Moreover, 1 is set to the flag FP which shows 
that proportional control was performed at step 6. On the other hand, at step 3, 
when rich distinction was not the first time and it is distinguished, it progresses to 
step 7, the value which carried out the multiplication of the newest fuel oil 
consumption Ti to the integration constant I is subtracted from the correction factor 
LMD to last time, and a correction factor LMD is updated. 

[0024] Moreover, it distinguishes whether when an air-fuel ratio is distinguished to 
a target at step 2 as he is Lean, this Lean distinction at step 8 is the first time first 
like the time of rich distinction, and when it is the first time, it progresses to step 9 
and the correction factor LMD to last time is set to the minimum value b. At the 
following step 10, a proportionality constant P is added and updated to the 



correction factor LMD to last time, and 1 is set to said flag FP at step 11. 

[0025] When the Lean distinction was not the first time at step 8 and it is 

distinguished, it progresses to step 12 and the value which carried out the 

multiplication of the newest fuel oil consumption Ti to the integration constant I is 

added to the correction factor LMD to last time. The program shown in the flow 

chart of drawing 4 is an air-fuel ratio learning program according to operating 

range. 

[0026] Said flag FP is distinguished, and at step 21, when FP is 1, after progressing 
to step 22 and carrying out zero reset of the FP, various processings by this program 
are performed, and when it is zero, this program is terminated as it is. When zero 
reset of the FP is carried out at step 22, it is an air-fuel ratio study correction factor 
according to the operating range classified into plurality considering the basic fuel 
oil consumption Tp (=KxQ/Ne;K is a constant) which represents an engine load with 
the following step 23, and the engine rotational speed Ne as a parameter. Since the 
field where a current service condition corresponds is pinpointed on the air-fuel 
ratio study map memorized possible [ rewriting of KBLRC ], the newest basic fuel 
oil consumption Tp and the newest engine rotational speed Ne are read into each. 
[0027] And air-fuel ratio study correction factor memorized at the following step 24 
to the field on the air-fuel ratio study map corresponding to the basic fuel oil 
consumption Tp and the engine rotational speed Ne which were read at step 23 
KBLRC is read and it is this. KBLRCOLD It sets. At step 25, it is the average (= 
(a+b)/2) and convergence desired value (it is the initial value of a correction factor 
LMD) of the maximum minimum values a and b of said air-fuel ratio feedback 
correction factor LMD. At this example, it is said air-fuel ratio study correction 
factor about the predetermined rate X of the deflection of 1.0. KBLRCOLD About 
the added value, it is the new air-fuel ratio study correction factor of an applicable 
field. It sets as KBLRCNEW (<- KBLRCOLD+X- {(a+b) /2-1.0}). 

[0028] A part [ amended ] according to the air-fuel ratio feedback correction factor 
LMD by this study is an air-fuel ratio study correction factor according to operating 
range. It can respond to the amendment demand which changes with operating 
range, being converted into KBLRC, being able to decrease the deflection of the 
air-fuel ratio feedback correction factor LMD and convergence desired value, and 
stabilizing the air-fuel ratio feedback correction factor LMD near a target 
convergence value. 

[0029] At step 26, it is said air-fuel ratio study correction factor. KBLRCNEW Map 
data are rewritten as updating data corresponding to the applicable field on an 
air-fuel ratio study map. In addition, the final fuel oil consumption Ti (the amount 
of fuel supply) While calculating the basic fuel oil consumption Tp from inhalation 
air flow Q and the engine rotational speed Ne The various correction factors CO are 
set up according to service conditions, such as a circulating water temperature Tw, 
and an amended part Ts according to battery voltage is set up. Further Said air-fuel 
ratio feedback correction factor LMD, Air-fuel ratio study correction factor 
memorized by the operating range which corresponds on a study map KBLRC is 



read and it calculates as Ti=TpxCOxLMDx KBLRC+Ts. 

[0030] And in the predetermined injection timing which synchronized with the 
engine revolution, the fuel supply to an engine is controlled by the injection pulse 
signal of the pulse width equivalent to said fuel oil consumption Ti calculated to the 
newest being outputted to a fuel injection valve 6. Air-fuel ratio study correction 
factor according to operating range memorized by said air-fuel ratio study map at 
step 27 The self-test of a fuel-supply system is performed based on KBLRC (air-fuel 
ratio study correction value). 

[0031] The detail of the self-test in this step 27 is shown in the flow chart of drawing 
5 . In the flow chart of this drawing 5 , the ambient temperature Ta of the canister 
22 detected by the canister ambient-temperature sensor 33 is first read at step 31. 
Moreover, at step 32, the temperature Tc in a canister detected with the 
temperature sensor 32 in a canister is read. 

[0032] And at step 33, deflection deltaT (<- Ta-Tc) of said ambient temperature Ta 
and the temperature Tc in a canister is calculated. At step 34, said temperature 
distribution deltaT and predetermined temperature are measured, and the 
temperature Tc in a canister distinguishes whether it is in a lower condition than 
predetermined as compared with ambient temperature Ta. In the adsorbent 23 used 
for said canister 22, when desorbed from the evaporation fuel to which temperature 
rose and it stuck while adsorbing the evaporation fuel (charge) (purge), generally 
having the property in which temperature descends is known. 

[0033] Therefore, if it is in a desorption condition, the temperature Tc in a canister 
should become lower than ambient temperature Ta, when said deflection deltaT 
exceeded predetermined temperature and it is distinguished, the desorption 
condition in a canister 22 is presumed, and when it is distinguished by reverse that 
said deflection deltaT is below predetermined temperature, the condition of a 
canister 22 of not ****ing will be presumed by it. Here, if a canister 22 is in a 
desorption condition and the evaporation fuel from which it was desorbed is 
supplied to an engine through the purge path 24, an air-fuel ratio will make it rich 
by adding the fuel supplied through said purge path 24 to an excess to the fuel by 
which injection supply is carried out from a fuel injection valve 5 according to the 
engine amount required. And air-fuel ratio feedback amendment is made that 
rich-ization of this air-fuel ratio should be canceled, and the result of this feedback 
amendment will be learned. 

[0034] On the other hand, when a big air-fuel ratio gap arises and this air- fuel ratio 
gap is learned in this example according to the factor which is not failure of a 
fuel-supply system as mentioned above in order to perform the self-test of a 
fuel-supply system based on the study value on an air-fuel ratio study map so that it 
may mention later, there is **** which causes an incorrect diagnosis. Then, 
although it progresses to step 36 and a self-test is made to perform when it is 
distinguished at step 34 that said deflection deltaT is below predetermined 
temperature When said deflection deltaT exceeds predetermined temperature and 
the desorption condition in a canister 22 is presumed Based on the on-off (closing 



motion) condition of said purge control solenoid 29, it judges whether it is in the 
condition that the evaporation fuel from which it progressed to step 35 and was 
desorbed is actually supplied to the engine 1 through the purge path 24. 
[0035] That is, there is no effect on the air-fuel ratio by the desorption fuel since the 
fuel from which it was desorbed when said purge control solenoid 29 was closed, 
even if it was in the condition which desorption has produced within the canister 22 
piles up in a canister 22 and an engine 1 is not supplied, and a self-test can be made 
to perform to usual like the condition of not ****ing. Therefore, when the ON state 
(closed state) of the purge control solenoid 29 is judged at step 35, it progresses to 
step 36 in order to make a self-test perform, but when an OFF state (open condition) 
is judged, this routine is terminated that the incorrect diagnosis in accordance with 
a canister purge should be avoided, without performing a self-test. 
[0036] Even if it is in the condition of not ****ing or desorption condition in a 
canister 22, when it is in the condition that a desorption fuel is not supplied by the 
closed state of a solenoid 29, it progresses to henceforth [ step 36 ] and the self-test 
of a fuel-supply system is performed, therefore - since it is the configuration which 
cancels a diagnosis only when [ at which it is judged based on the temperature Tc in 
a canister ] a desorption fuel is actually supplied to an engine while according to 
this example it can avoid that a self-test is carried out based on the result by which 
the air-fuel ratio gap accompanying a canister purge was learned and the precision 
of a self-test can be maintained - the opportunity of a diagnosis -- the need - it fully 
secures - it can do. 

[0037] At step 36, the air-fuel ratio study value in the diagnostic fields A and B to 
which it was beforehand set up on the air-fuel ratio study map is read. In addition, 
although said diagnostic fields A and B may be one fields on a study map, they may 
be the configurations of calculating the central value of adjoining two or more fields. 
At the following step 37, absolute value deltaMR of the deflection of the air-fuel 
ratio study value in said two read diagnostic fields A and B is calculated. 
[0038] and the diagnostic fields A and B when the following step 38 compares said 
deflection deltaMR and predetermined value and deflection deltaMR is more than 
predetermined when the deflection more than predetermined is in the air-fuel 
ratio study value which boils, respectively and can be set, it progresses to step 39 
and the abnormalities of a fuel system are diagnosed. On the other hand, when said 
deflection deltaMR is under predetermined, it considers that it is the normal state 
by which the usual study for components dispersion is made, and this routine is 
terminated as it is. 

[0039] In addition, if it is not the thing limited to the air-fuel ratio study approach 
shown in the above-mentioned example, and the diagnostic approach using a study 
result but the thing of a configuration of diagnosing a fuel system using the result of 
the air-fuel ratio study according to operating range, an incorrect diagnosis is 
avoidable similarly, securing a diagnostic opportunity. Moreover, although turning 
on and off of the purge control solenoid 29 was made into the criteria of diagnostic 
cancellation in the diagnostic control shown in the flow chart of above-mentioned 



drawing 5 , when a desorption condition is judged based on canister temperature, it 
is good also as a configuration which makes a diagnosis cancel altogether. However, 
the direction which makes turning on and off of the purge control solenoid 29 judge 
can secure a diagnostic opportunity more, and is desirable. 

[0040] Furthermore, although it was made to make a desorption condition judge in 
the above-mentioned example based on the temperature Tc in a canister, and 
ambient temperature Ta, you may be the configuration of making the temperature 
Tc in a canister detecting and making a desorption condition judging from a serial 
change of the temperature Tc in this canister. Moreover, it is good to make it forbid a 
self-test immediately after shifting to the condition of not ****ing, from a desorption 
condition. 
[0041] 

[Effect of the Invention] As explained above, while what is incorrect-diagnosed 
based on the air-fuel ratio study result influenced by the evaporation fuel desorbed 
from the canister in the system which performs the self-test of a fuel-supply system 
using the result of air-fuel ratio study is avoidable according to this invention, it is 
effective in a diagnostic opportunity being securable by judging the desorption 
condition of a canister based on the temperature in a canister, and forbidding a 
self-test. 
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A^28^^$nT^5o 
[0 0 16] (IWE^ir7 7A/V^28f4, iE^J^iC^ 

rtlcStLT'<— ^iia8244:0flf\ ffi**as*»E*c*o 
fc^l: ttltulS* ^ y > ^28 a (Dmfrtt&Jl laotgrl 
#UT^-v?ii8S24«:SBi:5tOT*>6 0 HT\ WIS 
^ 7 7 Ax</i^^28<OJE*a*C» LT»««J Jd* o y 

v?=> ho— ;uyw>f K29^S6$ixrt^5o 
[0017] ItulE^— i?3> hD^V K29fi, 

i*rtaS*ffiWA&27fc£*»$i*\ Sfc, ^>t*cSgT- 

^ASS31 <t liulEX*lEa»A8&27 i «r5S5i $-frS«J« £ 

290^"> • t7HJ;oT^t77 Ay</U^28<DJ£;^ 

fci&s-C*, ^Hlci;^ /<"^ifiK240BSEBd3=i> ho 

[0 0 18] =rv h 6te, ftaiTktaKT 

*i&K«fcb^©:£ Lr^^-r^^^^raSir>if32i:, 

^-f57t^(C x ^f^ = ^^22<OA9ISa*Ta sr^tti-rs 
^r-r = ^^»H?aK-fe^33i:^(tfenTV^o 
[00 19] :mio^T, ny)>D-/^-.; h 6C 

[0 0 2 0] (Si, ^HJg^J(C*5l^T, ^Bit^^#^, 

sttJt«i«*#ft. ii£»wf#a, Kiiitt»W3e#*, § 

£»Wr*ih#St UTOttllgli, mjfSD 3 5 <z> 7 d 
— ^^r— h^T^-tX p(C=t> }n c3 — /Uzl zz. y M2^y7 

/^7Aft Tp 
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[0 0 2 1 ] £1\ (E*T-ttS 1 k LTfe 

(«;tfi500mV)£ 
[0 0 2 2] H*-fe>-!M5*»bO«EEfll** s ^9^^^ 

[0 0 2 3] ^^ryysm «JIsI*-e<35«jE^8a 
L MD b»B£*>tt;«J6ft P ItVtmM LT*tiE«* L M 

*H»l«kT i 4r*#L*:«&, «HsI*T?^*tIE«»LM 
D*»6JglJ|[Ur*E«»LMD«:X«ri-5o 
[0 0 2 4] 7fy7 P 2T^ilt^ilt:MlT 

y— vT-fcstwj^nyhi: ttciii, y y^-wguot* 

* ^ 9 — it A/TM»EI* -C01*jE«* LMD &»/hfl[ b (C 

LMD twit ^J^»P$r*D»LTMSfL, v?\\X 
11, gtfE77^F Ptc 1 h-r^c 

[0025] 7f77'8T*y — >n%w*%)®x-te\<* km 
Mztitzkzizte. *Tyzfn~*m?*. mftTz&nzm 

[0 0 2 6] y^lTU ffirlE7 7^F P(0*iJgiJSr 
fr^N F P^s l -C£>5£ ttCfi, ^fy^I^FP 

$-t*:6 0 ^^^^22T*F P^rif n y ir ^ 

p ( = KXQ/Ne ; KttSS) £8lll5lH!tei£fiN e t 

Jt*S*E«» KBLRC*r»#ifc*.^rilB^IB«-*-<5ffi*Jt 

i-5fc*«w, Mra£**fMtt*Tp &WHIeHBiME 
Ned: Sr^ix-entcR^t^o 

[0 0 2 7] tit, RO^^y^-Cli, ^xy^23 
■eR*5&A/^a*«»»lt*T p 2:WHIs]£]&flEN e t 



SiftK^WttiEttft KBLRC&a^ffiLT, ;uh,S: KBLRC 
old Cty hf5 e ^^y^25T«, «rlES«Rtt:7-f — 
K/<s/^«E«SLMDOt*ft/Ma, bC05p*9fl[ 
(= (a + b) /2) ^KftSflHit CltIE««LMD*> 
«JWIt-C*>9. *Jtlt«-Cf4l.O ) 4: <Z>{Bil<E>3r5£l! I* 
flNE3i»Jt¥VffijEffft KBLRCold JcaiJfLfctt 
«r, Ka«*0*rfc*ffl«Jt*S*|]E««[ KBLRC 
new («- KBLRCold +X- | (a + b) /2-1.0 I ) 

[0 0 2 8] frfrZ^lZXoX. &m\£7 4— hV<y 

S«uE«» KBLRCtcfeftiStK m 

"C#, ffi«tt:7-f-hV<y^*tjE«»LMD«:B«iR3([ 

[0 0 2 9] s/^26T*tt, ffirR£«RJt^«*tIEffi»: 
KBLRCnew S»tfc^^y7 , ±^gIS«i:>tt^t 

ft, *»M*«»»«tT i (^^S) fi, SAS 

45-«*lE«ftC0 4rK£L. '< y SJEJCJS C 

lc|E«4Jx"C^^ffl»H:***IE«« KBLRC£Srtt*£ 
A/"C, Ti=T P xCOXLMDx KBLRC 4- T s i: IT 

[0 0 3 0] It, awgefcnJHLfcWJt****^ 

*«gUOS«BJt¥««j£ffak KBLRC (^85Jfc^S»uE 

[0 0 3 1 ] Z(DX7'yy27iZ*StfZ>£E,&m<DVEm 
It. M 5<D?u— htCTjkLXfrZo Z<Dm5<D7 

^^^Sf^ir>-^33T«im$n^^^=.^^220^SI 
[0032] «t it, ^-ry^33-en, iKreWffli&ST 

a ^t^^^^ST c t(Dl8AT Ka-T 
c) ?rfSt5e ^t 1 y^-Ctt, WitZi&AU&AT k 

6c flJl^^ J r^^^22(C^V^^bi^5P^^J23(Zjol^T 
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[0 0 3 3] ffioT, MBMfcffiT'fcixtf, 
fiSTctt«H?flffT a <fc*3 fc{6< ft3tti"T*>9* ml 

~**22astt«fcttl-fc0, K«SixfcJIHI«a»*s^— 
^iiK24*^LT«B8JC«»$ix5 2:, flH8X*ttfCfi: 

e^— s^aK24fc^Lx«i&*n5*»36 s *»JcftiHis 

ft Six, W7-f- hv<!/^*t3EOj***s*W*JxS 
[0 0 3 4] — *HJ6t»Jl£*3^Tra\ 3 

r*«ift^5IS(cJ:oT^#ft^it-fix^i:, 
&&it-rti&^tSinZ>b. <*ixa**>5. 
*i-C, ^^y^34-eitte«JlATASBf3ta*«T-e*) 
a t WJ £ nfc fc # IC tt, * 7 1 y :7°36— ifg A/T- § E^fgr 

* 22 (c if z> IBmi^li^it* £ ix £ £ # (c tt, *T<y? 

35— a**, kr s titzm&mmmmz'*- t*»*24 & 

^LT«BBUc«»Sixrv>5«t«-efc*3&»ff*»«:, ml 
15^— v^^v- hn— /vy uy-f K29co^-> • (HI 

[0035] apt,, *-r=^^22rt-e»itt«3&5fti:Tu^ 

2975^ce»ixTl^ixl^ = * *22 

rti:l§L, «Hitc*»Six5ctttftv^-c, flfcgft 
«»lcj:-5S«tt;^»flHift< , ^KKKtB&l^ltRC'c: 
L-Cii*(ci5.»Wf«r*5wfti^it8w ££o 
^-r y^35T-^— > Fn-;uy l//>f K290:* 

ttZ't-K *7^>:7*36— tttf* 5 , ^-7«t» (Mttflt) ^ 

emm-*<<, ee»»fsrfi i 5rtft<, ^-^^ 

[0 0 3 6] ^■r = ^^22Jw*5Jt5#KBIttlB*L<tt 
WI«»T*oTtyuy-f K29«XB*»cioTK)l 
£ *xft i # *c i*. ^ ^ *y ^36^1^- 

lc J: * = * * /<— ^ 5 2E«Jfci" *xj&s^B S 
Jxfc3B»lc*^v>riE*W*ixSw4:*rlHl»-C#, S 

lc*^v^T*J«*n5St§R(cKI^»^«l»ic«|&Six 



KO«£fc#Jf£#l;:fc«-t-a-C# S ^ £: (eft 6. 
[0 0 3 7] *^y:f36"T?ttU aitffv-yT'lWf 
&&£S;ixfc&Rfrffl«cA, BfcfcttSffifl&Jfc^SttSrR 
*£tf. flfre»W««A f Btt, *B-7y^±<0 1 

^^2oog»r«8A, Bfci:fctta^«ifc*Btttf> 
fi£0*fe#«AMR4:SJ»i-* 0 

[0 0 3 8] L"C\ ft0^xy^38-C^, mllS^MA 
MRtBf36*t*rJtttL. «*AMR*S]JfKBl±-C*S 
»£\ SP*>, »WHK«A, B^:ix^ixtc*3it5^it^ 
Sffic^f^±coffiH^$>S^iwli, ^7^2/^39— it 

Bf3£*»-C*>S»*«-tt, ii»0«&tf6o£#<^B 
*5ftSixTv^5jE*««-Cfc5iA«U, ^M--^^ 

[0039] ±e*it«ic* ufcffl*it*w*tta 

VWttRfcffl t ^»W*Sfe^»3e S ix 6 4> ^T-fift 
»^5«J5St^fc^-efcix«, «!:LT, ^mm^Z: 

IrtztiK * + = ^^Sa**-»^^rK«i*tt*s*l3eSJx 
v^o i^Ls /<-i/3yhD-;uyu;/f K29^^> • aJ- 

[0 0 4 0] Sic, ±eH2fS«"Ctt, *-¥^**ftr&S 
T c t«HM T a fc ^S-^^Ti^g|^^^J^^^:5 

[004 1 ] 

»Jt*W oft* $r ffi v *T ^ 6 ^&m$:ft 5 ^> 
^^A(cioV>T, ^ j r-^^^e>IftglSix/-c^^ic 
»»Six^ffi«tt;*B»*«c»^#»»»f S*xS r t 

[Ii]®cof55*ftlft0^] 

[Ell] *«S«)*«S:/ft^oy;0. 

[HI 2*] *«IH«>— Mt««r^-r->^^A*KH. 

- ho 
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